SHUTTLE CEITICAL ITEMS LIST - QREEITER

SUBSYSTEM :ACTUATICN MECH-RADIATORS TMEA NO 02-4C =154 =3 REV:Q3/47 /88

ASSEMBLY ;RADTATCR DEPLOYMENT : CRIT. FUNZ: =
E/N RI 1MC287-0037-0003 CRIT., HDW: 3
F/N VENDOR:15820-22 HOOVER ELECTRIC VEHICLE 102 193 194
QUANTITY :2 EFFECTIVITY: ® X x

t1 PER SIDE PHASE(S}: PL L OC X DO I3

REDUNDANCY SCREEN: hA- E~ c~=

DREPARED DY: APPROVE EPPRG".?"D E‘E [HASA
DES M. A. ALLEN DES ggN
REL M. B. MOSKOWITZ REL REL J;mrr,;._{._g_;rr
QE W. J. SMITH QE Q?@ AT
. #i T
TTEM:

GEAREOCY, POWER THANSMISSICHN ASSEMBLY

FUHSTTION -
MECHANTCAL POWER TRAMSMISESIJN (GEARBOX) WHICH DISTRIEBUTES POWER FROM
POWER SOURCE AND FROVIDES ROTARY MOTION DRIVING TORQUE SHAFPTES, ROTASY
ACTTATORS, BELLCRANYS AND LINKACES To DEDLOY AND STOW THE RADTATOR.
GEAR RATIQ IS5 704.05 TO 1.

FATIORE MODE:
FAILS FREE

CAUSE(S):

STRUCTURAL FAILURE, SLIPS AT LESS THAN MINIMUM ALLOWAELE TORQUE, FAILUAE,
DEFLECTION OF INTERMNAL PART, FATIGUE, VIERATION

EFFECTS ON:
{(A] SOESYSTEM (B) INTERFACES [C}M::ss:mﬂ (D) CREW/VERTCLE

(A) MECHANISM FAILS TO STSW RADIATOR OR DEPLOY RADIATOR.

(B) PCSSIBLE INTERFERENCE WITHE PAYLOAD BAY DOQR CILCSING, IF RADIATOR
SANNOT BE STOWED.

(C) IF RADIATCR CAYNOT BE DEPLOYED, REDUCED COQLING CAPFACITY OF TRrcM
COOLANT LOOP WILL RESULT, POSSIBLY RESTRISTING MISSTICON.

{D}) WO EFFECT QN CREW/VEHICLE IF RADIATOR CANNOT BE DEFLOYED. POSSTELE
LasSs OF CREW/VEHICLE IPF RADIATOR CANNGT BE STOWED, RESULTING IN
INWTERFERENCE WITH CLOZING OF PAYLOAD BAY DOCES.
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DIEFOSITION & RATIONALE:
(A)DESICN (B)TEST (C)INSFECTION (D}FAIIUERE HISTORY (E]OPFERATIONAL USE

(&) DESIGH :
GEARS ARE DESTCHMED WITH ETGH MARGINS. MAXIMUM CALCULATED TOOTH BENDING
STRESS APPROXIMATELY 80,000 PSI, ULTIMATE ALLOWARLE 140,000 PSI.
BEARTHGS INCORBRORATE MULTIRLE ROTATING SURFACES. THE DRIVE ALACTUTATOE IS5
DESIGNED TG WITHSTAND LIMITED STALL AT FULL INVERTOR AC POWER WITHOUT -
DAMAGE. MAXTMUM STALL TIMES FOR THE DEPLOYMENT ACTUATUR ARE 140 SEZQNDS
FOR QNE MOTOR AND %50 SECONDI FOR IWo. DESIGH oF THE ACTUATION SYSTIM
PERMITS PARTIAL WORRARCUND OF THIS FAILURE MODE EY EXTRAVEHICULAR
ACTIVITY (ZVA) CREW IF PAYLOAD DCES NOT LIMIT ACCESE AMND EADIATORE LEE
FOLLY DEFLOYZD.

(B} TEST .
QUALIFICATICON TEST: A SIMITAR ACTUATOR HAS BEEMN CERTIFIED EY CR-29-227-
4Q37=C001G. CUALIPICATION TESTS INCLUDE: ACCEPTAMNCE TEST TD VIRIFY
CONFOREMANCE WITH THE REQUIREIMENTS NOTED BELOW FOR ACCEPTANCE T=EST.
HUMIDITY TEST — TEST IN ACCORDANCE WITH MIL-STD-BLOB, METIOD 307,
PROCEDURE IV; QUALITICATICH ACCEFIANCE VIBRATICH TEST (QAVI) - 20 TQ
2,800 HE FAMGE WITH MANTMOM OF 0.047 g2/HZ FRCM 80 TO 2330 HI FOR 2.5
MINUOTEEZ PEERE AXIS; ORBEITAL FLICGAT TEST - 20 TO 2,000 HZI RAMNGE WITH
Ma¥TMOM OF 0.2 g3 HZ FECOM &0 TO 100 HZ FOR 27 MINUTES PER AXTS AT LEVEL
"B" AND WITH MARX OF 0.73 g2/HZ FRGM 65 TC 300 HEZ FOR 51 MINUTES PIR AMIS
AT LEVEL "A"; SHOCK TEST - TZST INM ACCOQRDANCE WITHE MIL-3TD-2103, METIOCC
Ele.l, FROCEDURE I; THEEMAL/VACOUM - THE ACTUATCHE Wis THERMALLY C¥JIED
FTVE TINES FRCM +70 DEG F TG +330 DEG F TO +250 DEG F TO =167 DECG F TC
=100 DEG F TO +70 DEG F IN A VACUUM OF 1 X 10 =58 TOER. L[WELL AT EACH
TEMPERATURE EATREEME WAS 40 MINUTES MINIMUM AFTER STADILIZATION. AT EACH
+250Q0 DEG F AND =100 DEZ F, THE ACTUATCH WAS CYCLED & TIMES TOR DUAL MOQTCR
OPERATIONS AND 4 TIMES FOR SINGLE MOTOR OPERATIONS: ELETTRICAL CONTINUCTY
= MONITOEED THEQUGHOOT THE TEST. THERMAL TEST = THE ACTUATOR WAS
THERMALLY CYCLEDN FIVE TIMES FRCM +70 DEG F TO +330 DEG F TO +250 DEG F TO
-1l6¥ DEG F Td —-100 DEG F TO 470 DEG F. DWELL AT EACH TEMPIREATURE EXTREME
WAS o MINUTES MINIMOM APTIZR STARILIZATION, APTER EBEACH +250 CHEG ¢ AND
-le0 DEC F. THE ACTUATCR WAS CQYCLID & TIMES POR DUAL MOTOR QPERATICHNS
AND & TIMES FOR SINGLE MOTOR QPERATIONS. ELECTRICAL CONTINUITY MONITORED
THRCUGHOUT THE TEST.

QUAL TESTS ALSO INCLUDE: C¥CLING AT HIGH TEMPERATURE +350 DEG F ENTRIME
INCILTUDED QPERATION AT THE MAXIMOM HZAT DISSIPATIMCG MOOE; CYCLING AT TEE
LOW TEMPERATURE =100 DEG F EATREME INCLUDED OPERATION AT THE MINIMUM HIAT
OISSIPATING MODE. OPERATING LITE TEST - THE ACTUATOR WAS CYCOLED 1,590
TIMES AT ROOM TEMPERATURE. MOTOR HO. 1 AND NQ. 2 WERE CYCLED 250 TIMES
EACH INDIVIDUALLY WITHIN &£0 SEC/STROFE. IT WAS ALSO CY¥CLED 1d0 TIMES
WITH BOTH MOTORS DRIVING TOGETHER WITHIN 30 SECCONDS/STROKE: MECHANICAL
S5TOP TEST -~ THE ACTUATOR WAS CPERATED AT FULL RATE AND NO LOAD INTOQ
MECHANTCAT, SToP POR 100 TIMES IN EACH DIRECTION; CERTIFICATICN BY
ANALYSTS - THESE INSLUDED FUNGUS, 0Z0ME, SALT SPRAY, SAWND/DUST,
TRANSPORTATION PACKACING, ACCELERATION, LANDING SHOCK, EXPLOSIVZ
ATMOSPHERE AND MARGIN OF SAFETY. THE ACTUATORS WZRE SUBJECTED TC SYISTIM
QUALTIFICATICN TESTS PER RADIATOR LATCHING MECHANISM INSTALLATION VO70-
594450 (REF. CR-29=334450-001E) AND RACIATOR DEPLOYMENT MECHANISM
IRETALLATION VO70-5344909 (REF. CR-29-554400-001D}.
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ACCEPTANCE TESTS: ACCETTANCE TESTS INCLUDE: EXAMINATION QF FRODUCT -~
WEIGHT, WORFMANSHIP, DIMENSICN, CONSTRLCCTION, CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEABILITY AND USE QF AFPROVED MATERIAIS AND
PRCCESEES: ACCEPTANCE VIBRATION TEST - 20 TO 2,000 XZT WITH MANIMUM oF
Q.04 g2/HZ FREOM 80 TO 350 EZ FOR 30 SECOND PER AXNTZ: ACCEPTAMNCE THERMAL
TEST - THERMALLY CYCLED FRUM 70 DEG F TO =+310 DEG F TO 4250 DEG F TO =147
DEZ F TQO =100 DEG P T +310 DEG F TQ +250 DEG F TC +79 DEGs F. DWELL AT
EACH TEMPERATURE WAS AT LEAST &0 MIMUTES APTER THERMAL STABILIZATION. AT
EACH +250 DEG F AND -1i00 DEG P THE ACTUATOR WAS SYCLED & TIMES FOR DUAD
MOTOR OPERATIONS AND 4 TIMES FOR SINGLE MOTOR QPEPATIONS: FOWER
CONSUMPTION TEST = YVERLIFIED THE INPFUT POWER DOID NOT EXCEED A2 WATTE PER
MOTCR AND THE INPUT CURRENT DID NOT EXCEED 0.36 AMP PER PHASE PER MOTOR
WHEN OPERATING AT THE MAXIMUM LOAD. THE INPUT POWER REQUIREMENT OF 117
WATTS AND INPUT CURRENT OF 0.57 AMP WERE ATS0 VERIFIED UNWDER STARTING
CONDITIONS: INSULATION EESISTANCE TEST - THE INSULATION RESISTAMCE AT 500
VDE WAS MEASURED BETWEEN MOTUALLY INSULATED CONDUSTORS AND BETWEEY
CONCUCTORS AND THE FRAME, CASE QR GROUND; DIELECTRIC STRENGTH TEST - 7530
YRME AT 50 HI APPLIED BETWEEN EACH CoNCUCTOR PIN AND THE CASE.

ACCEPTANCE TESTS ATS0 INCLUDE: CYCLING = ACTUATOR WAS OYCTED 80 TIMES
TOTAL WITH MOTORS NC. 1 AND NG. 2 CYCLIED 10 TTMES PACH INDIVIDUALLT
WITHIN 50 SECOMDS/STROEE. IT WAS ALSO CYCLED &0 TIMES WITH BOTE MOTARS
. DRIVING TOSETHER WITHIN 30 SECOND, STROKE; FREEPLAY TEST - FREEZLAY AT
THE ACTUATCR QUTPUT SHAFT NOT TO ENCEED 2.0 DEGRPES WITE -0 INCH-LB LOAD
. AFPLIED IN EACH DIRECTION; STALL/MAXIMUM TORQUE - THE ACTUATOR'S
STALL/MAXIMUM QUTEBUT NCT TO EXCEED 100 INCE-LB OR BE LESS THAN 50 INCH-
L2; IRREVERSIBILITY - THE ACTUATOR WAS CHECXED TO BE IRREVERSIBLE TO LoAD
OF 50 INCH-18; MECHANICAL STOP TEST - ACTUATOR OPERATED AT FULL RATE AND
NO LOAD INTQ ITS MECHANICAL STODS FOR 100 TIMES IN EACH DIRECTICN:
ELECTRICAL/MECHANICAL LIMIT TEST ~THE CUTPUT ARM OF THE ACTUATOR MOVED

THROUGH THE FULL CLOCEWISE TU COUNTER-CIQCKWISE TO CLOCEWISE ELTOTRTOAL
LIMIT TRAVEL.

OMRSD: CROUND TURNARQUMD INCLUDES MONITORING FUNCTIONAL TEST COF TAYLCAD
BAY DOORS AND RANTATCRS AND VERIFYING FRODPER FUNCTION OF CEARDOYDS.
THESE TESTS ARE FERFCEMED FIRST FLIGHT AND FOR EVERY FLICH™ WHERE THE
RADTATORS WILL BE DEFLAYED.

{C) INSPECTICN

" RECETVING INSPECTION
CERTIFICATION OF COMPLIANCE, TEST COUPONS, PHYSTICAL AND CHEMICAL RECORDS
ARE MATNTAINED IN THE MASTER FILE. HISTOQRICAL FOLDERS, WHICH INCLUCE
INSPECTION RECORDS, ARE MAINTAINED FOR EVERY DETATL PART. RECEIVING
INSPECTION FERFORMS VISUAL AND DIMENETIONAL EXAMINATION OF ALL INCOMING
PARTS. QUALITY CONTROL MAINTAINS SURVEILLANCE OF RAW MATERIAL, LIMITED
LTFE MATERIALS, CHEMICAL ANO METALLURGICAL TESTS AND REPORTS. RECEIVIKG
INSFECTION VERIFTES MATERIAL AND PROCESE CERTIFICATIONS.

CONTAMINATION CONTROL
A CLASS 100,000 CLEAN ROOM FACILITY IS USED FOR ASSEMELY. ALL METAL
PARTS ARE VERIFIZD BY INSPECTICN TO BE CLEANED AND PROPERLY FACKACED.

FINAL INSPECTION INCLUDES CHECKS FOR CONTAMINATION USING BORESCOPES, 35X
AL 10¥% MAGNIFICATION DEVICES, AND MEMBRANE FILTRATION METHODS.
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ASSENELY /INSTALLATION

INSPECTION VERIFIES AND RECORDS DIMENSICNS OF ALL DETAIL PARTS. GEARE
ARE HARUDHEZZ CHECKEL ANMND VERIFIED BY INSPECTICH. SPRINGS ARE
MANUFACTURED AND CHECKED BY HOOVER SUPPLIERI. CERTIFLISATION IS O FILE.
INSFECTION VERZFIZS THAT GEARBOXESZ ARE PROFERLY LUBRICATED.

NONDESTRUCTIVE EVALITATION

ALL DETAIL FARTS MACHINED TQ HOGCVER DRAWINGI ARE MAGIZTIC PARTICLE
INSPECTED PER MIL-I-£8£8 OR FLUORESCENT PEVETRANT INSPECTED PER MIL-I-
€854, DEPENDING ON ALLCY, VERITIED BY INSPECTION.

CRTTICAL PROCESSES
HEAT TREATING IS VERITIED BY INSZECTICHN.

- TESTING
ACCEFPTANCE TESTING OF ACTUDATOR VERIFIED BY THEPECTIOM.

HANDLING/FACKAGING
FOLYETHYLENE SAREETING, USED TO BAG AND SEAL FARTS AFTZR clZadIdc, I3

TERITIED EY INSPECTION, HANDLING AND PACHKASING RIQUIREMENTS VERIFIED 2Y
INSFECTION.

(D) FATLORE HISTORY

THERE HAVE BEEN MO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
PAILUARS ASSQOTATED WITH THIS FAILURE MQDE. .

(E} COPERATIONAL TSE
EVaA WORERROUHD I8 POSSETIHBLE TD STOW RADTATOR. -

62-46.28 | :



